Ninety-eight cassava accessions were grown in augmented randomized complete block design to screen for superior clones with desirable traits. The desirable traits were root number (RTNO), fresh root yield (FYLD), harvest index (HI), dry matter (DM), cyanide potential (CNP), mean plant height (MPHT) and level of branching (LOBR). Three standard varieties were used, namely 30572, 91/01730 and 91/023227. Acessions that were superior to the standard types in more than one trait were 92/0681, 92/02325; 92/0455, 88/02555; Alice Local and 88/02555. These accessions could be selected and put into crossing blocks to combine the traits into one genotype. The present results show that augmented designs are efficient in the identification of superior cassava genotypes with desirable traits.
Introduction
Cassava originates from Latin America and it was initially introduced to Africa 400 years ago from where its cultivation for food spread through the tropical and subtropical regions (Marmey et al., 1994) . The crop is one of the major sources of food in Africa. It is fourth after rice, sugar cane and maize as a source of calories in human diet, feeding more than 500 million people in Africa, Asia, and Latin America (Roa et al., 1997) . Targets for cassava breeding in Africa include high-yielding low cyanogenic glucosides, early bulking, pest and disease tolerance.
Selection for desirable traits is necessary to enhance cassava breeding in Africa. The initial stages of breeding programmes include field-testing of large numbers of accessions. The tests are laborious, time consuming and need to be repeated to minimize effects of uncontrolled environmental factors. With limited resources, the breeder needs to increase efficiency at an early testing in order to reduce the number of clones for uniform trials. Federer (1961) , working with sugar cane, proposed the augmented designs as a solution to overcome the problem of having large number of genotypes for field-testing. These designs allow elimination of soil differences as common causes of error in comparison of entries, and can successfully be employed in genetic studies and breeding programmes for crop improvement, being more cost effective than fully replicated trials (Spehar, 1994) . These designs are derived from expanded randomized complete blocks in which standard varieties are present in all blocks. The empty spaces of the expanded blocks are filled with the varieties for which information about the performance is needed. The statistical analysis on the standard varieties identifies the varying soil attributes as measured by the blocks, and allows one to correct for these and make a valid comparison. The method has been used in field screening trial of soya bean (Spehar, 1994) .
The objective of the experiment was to adapt the augmented randomized complete block design to screen cassava germplasm and select superior clones with desirable agronomic traits to facilitate their use in breeding programmes.
Materials and methods

Plant materials and experimental design
Ninety-eight early bulking cassava accessions selected from farmers were grown in an augmented randomized complete block design. The experimental design consisted of 11 randomized blocks in each of which three standard cassava genotypes and nine entries were grown, the standard genotypes serving as checks. These standard genotypes, namely 30572, 91/01730 and 91/023227 represented clones with wide range of agronomic characters and were chosen because they were among the standard clones commonly used in the IITA cassava breeding programme.
The trial was carried out at Ibadan in the humid forest agroecological zone of Nigeria. The three genotypes were grown in each block, but each entry to be evaluated was planted only once in the experiment. The positions of the three standard genotypes and the nine entries in each block were fully randomized and planted in rows. Rows were 1 m apart and each row was 10 m long. Genotypes were grown under rainfed conditions. Harvesting was done 6 months after planting. At harvesting, the following data were collected: root number (RTNO), fresh root yield (FYLD), harvest index (HI), percent dry matter (DM), cyanide potential (CNP), mean plant height (MPHT) and level of branching (LOBR).
Data analysis
The observations on the standard genotypes were first subjected to a simple analysis of variance using a randomized complete block design by the SAS PROC MIXED method (Scott & Milliken, 1993; Wolfinger et al., 1997) . This provided information for further analysis with the entries. This analysis takes into account variability amongst blocks, measured by the standard genotypes, according to which the values of entries are adjusted for comparison. The following comparisons were made, using the appropriate standard errors of the difference between means, comparisons between entries in different blocks and comparisons between an entry and a standard genotype. In summary: 
Results and discussion
The results of the analysis of variance for the agronomic characters of the three standard genotypes are shown in Table 1 . The F-value for genotypes provides a test of the hypothesis that the standard genotype means and the means of the unreplicated clones are equal. The F-value for clone (genotypes) provides a test of the hypothesis that all the means of the unreplicated clones are equal. From this information the means of the standard genotypes differed significantly from those of the unreplicated clones for each of the characters: root number, fresh root yield, harvest index, mean plant height and level of branching; there were no significant differences for dry matter and cyanide potential levels. Block effect was significant for root number, fresh root yield, harvest index and mean plant height among the standard genotypes. To compare the entries, adjusted values were obtained using the block effect estimated from the standard genotypes. There were two standard errors to compare the differences of adjusted means: one to compare entries in the same block (ESB); another to compare entries not in the same block (ESNB). These allow all possible comparisons to be made to select the entries for further breeding. The standard errors of the adjusted means are presented in Table 3 . It is observed that there are superior clones for the characters under study. Clones that were superior to the standard genotypes were identified for all the agronomic traits within blocks ( The results (Table 5) show significant correlation between fresh yield and harvest index. Level of branching was correlated positively with mean plant height and cyanide potential but negatively with harvest index. The negative correlations would call for caution in the comparison and selection approach. The superior clones identified in relation to the standard genotypes indicate that augmented designs can be a useful tool in the selection of superior clones for desirable traits in field experiments with cassava and, possibly, other root crops. 
